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INTRODUCTION
Acute global renal infarction is an uncommon condition,
and is infrequently bilateral. The clinical diagnosis is often
delayed as the symptoms are non-specific. We report a case of
bilateral global renal infarction with large sub-capsular
haematomas in a 76-year-old man who presented 15 days
after coronary artery bypass graft operation. The patient died
2 months later after developing an abscess in the left infarcted
kidney. The precise aetiology in our case is not clear, but the
possibilities include drugs, thromboembolism and aortic
dissection.
Case Report
A 76-year-old man was admitted with unstable angina and underwent
an apparently uncomplicated coronary artery bypass graft (CABG)
operation 8 days later. Relevant past medical history included a left iliac
endarterectomy 11 years previously and trans-urethral resection of a
bladder tumour 2 years before. Recent surveillance cystoscopy was
negative. Prior to CABG, his renal function was normal but serum
creatinine had risen to 129 mmol/l on discharge. Medication prior to CABG
included frusemide and ramipril. During his admission the dose of ramipril
was doubled and amiloride was added after surgery. Diclofenac was
prescibed for post-operative pain. Whilst awaiting CABG he had been
treated with subcutaneous low molecular weight heparin, but this was
discontinued 2 days before surgery. No anti-coagulation therapy was given
post-operatively. He was discharged from hospital 5 days after CABG.
Ten days later he presented with a 4-day history of nausea, vomiting and
vague lower abdominal pain. On examination he was tender in the right
flank. He was hypovolaemic with a blood pressure of 90/40 mmHg and a
systolic postural drop of 10 mmHg. He was oliguric and his temperature
was 37.38C. After adequate fluid resuscitation, his central venous pressure
rose from þ13 mmH2O to þ20 mmH2O and his blood pressure stabilized
at 130/80 mmHg. His renal function had deteriorated (urea 36.7 mmol/l and
creatinine 845 mmol/l) and alkaline phosphatase (ALP) was raised
(393 IU/l). His urine dipstick test was negative for blood and protein.
An ultrasound was requested to exclude renal tract obstruction. Both
kidneys were of normal size (both 12.5 cm in length), had normal cortical
thickness and normal cortico-medullary differentiation and there was no
upper tract dilatation. Echo-cardiography showed moderate left ventricular
function, mild mitral regurgitation and no mural thombus. The working
diagnosis at this stage was acute renal failure due to volume depletion in
combination with an angiotensin converting enzyme (ACE) inhibitors,
diuretics and non-steroidal anti-inflammatory drugs (NSAIDs). Renovas-
cular disease was also felt to be a contributory factor in view of his coronary
artery and peripheral vascular disease. Recovery of renal function was
expected after a period of haemodialysis, which was started on a thrice-
weekly basis and tolerated without complications. Four weeks later there
was no improvement in his renal function. A diethylenetriamino-penta-
acetic acid (DTPA) scintigram showed no renal uptake of tracer, which
made the diagnosis of acute tubular necrosis unlikely. An ultrasound-
guided renal biopsy was requested.
The ultrasound revealed bizarre and unexpected appearances. Both
kidneys had similar appearances and were grossly swollen with large sub-
capsular fluid collections. The underlying renal parenchyma had abnor-
mally low reflectivity with poor cortico-medullary differentiation (Fig. 1).
Biopsy was not undertaken, but blood-stained sterile fluid was aspirated
from the sub-capsular collection. CT showed low attenuation, shrunken
kidneys surrounded by large sub-capsular fluid collections with an average
CT attenuation value of 10 HU (Fig. 2). There was stranding in the peri-
nephric fat and thickening of the peri-renal fascia. After intravenous
contrast medium administration there was enhancement of the peri-pelvic
renal parenchyma. Both renal arteries appeared tapered, but did enhance. In
addition an aortic dissection flap was noted just inferior to the origin of the
renal arteries (Fig. 3). The diagnosis of bilateral global renal infarction with
sub-acute sub-capsular haematomas was made.
The patient continued with haemodialysis, but 2 months later developed
methicillin-resistant Staphylococcus aureus septicaemia. The source of
infection was identified as an abscess in the left infarcted kidney (Fig. 4).
The patient died shortly afterwards.
DISCUSSION
Acute renal infarction is a rare condition that is often
misdiagnosed due to the non-specific symptoms that mimic
commoner conditions such as nephrolithiasis, cholelithiasis,
pancreatitis or even myocardial infarction [1]. Nausea,
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vomiting, fever and abdominal or flank pain are common and
the onset of symptoms may be insidious or rapid. Emboli to
major renal arteries are the commonest cause of renal infarction
and risk factors include atrial fibrillation, a previous throm-
boembolic event, hypertension, valvular and ischaemic heart
disease [2]. Less common causes have been reported and these
include trauma, septic shock, hereditary and acquired clotting
disorders, vasculitides, paradoxical embolus, fibromuscular
dysplasia, renal artery and aortic dissection and iatrogenic
causes.
Domanovitis et al. [2] found that haematuria was present on
admission in 74% of patients presenting with renal infarction.
Serum lactate dehydrogenase (LDH) was raised 8–24 h after
onset of pain. As a marker for cell necrosis, LDH is highly
sensitive, but not specific for acute renal infarction. Elevation
of other parameters, such as serum glutamic-oxaloacetic
transaminase, ALP, C-reactive protein, fibrinogen and white
blood cell count, appears to be variable. In our case, haematuria
was not present on admission but the ALP was elevated. The
other parameters were not measured.
Once the diagnosis of acute renal infarction has been
considered, contrast-enhanced CT is the investigation of choice
and should be performed as soon as possible. Segmental
infarcts appear as wedge-shaped areas of hypo-perfusion and
may be multifocal. Delayed CT may demonstrate delayed
enhancement of the initial hypo-attenuations, the so called
“flip-flop enhancement sign” described by Suzer et al. [3]. This
can be useful in differentiating infarcted/ischaemic renal
parenchyma from renal neoplasm especially when there is
associated mass effect. The “cortical rim sign” was first
described by Glazer et al. [4] in relation to the appearances of
global renal infarction on contrast-enhanced CT. It refers to a
thin rim of high attenuation, perfused cortical tissue surround-
ing an area of lower attenuation: the non-perfused, non-
functioning central renal parenchyma. Perfusion of the rim of
cortical tissue is from collateral vessels via the renal capsular
artery, peri-pelvic vessels and the peri-ureteric vessels in the
presence of renal artery occlusion. Kamel et al. [5] reported that
it took a minimum of 8 h to see the cortical rim sign in trauma
induced renal infarction cases. The non-perfused, central renal
Fig. 1 – Longitudinal and transverse ultrasound images of left (a, c) and right (b, d) kidneys. There are large sub-capsular fluid collections and the underlying
renal parenchyma has abnormally low reflectivity and poor cortico-medullary differentiation.
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parenchyma begins to shrink 7 days after arterial occlusion and
this loss of renal substance becomes pronounced after 28 days
[6]. In their series of 12 patients with renal infarcts, Wong et al.
[7] found sub-capsular fluid collections in 21% and from the CT
attenuation values, they inferred that the fluid was acute
haematoma. Sub-capsular haemorrhagic necrosis and conges-
tion was demonstrated at post-mortem in the case reported by
Jones et al. [1].
In our case, there were large bilateral sub-capsular
haematomas. To our knowledge, bilateral sub-capsular haema-
tomas of this size have not been previously reported in the
literature. There was shrinkage of normal renal parenchyma.
Although there was peri-pelvic enhancement, there was no
“cortical rim sign”. This suggests that the supply to the outer
rim of renal cortex from renal capsular artery collaterals had
been disrupted, possibly due to the large sub-capsular
haematomas, but collateral supply from the peri-ureteric and
peri-pelvic vessels had been spared.
The initial renal ultrasound in our case was normal. Yu¨cel
et al. [8] comment that in most cases of renal infarct, grey-scale
sonography does not demonstrate any abnormality in the acute
phase. They go on to describe the contrast-enhanced power
Doppler sonographic findings in renal infarction, using the
sonographic contrast agent Levovist (Schering AG, Berlin,
Germany). The sonographic appearances reflect the CT
findings with sharply marginated, wedge-shaped devascular-
ized areas and the ultrasound equivalent of the cortical rim sign.
A case of bilateral renal artery embolic occlusion after
CABG has been described by Jones et al. [1], and this is one
possible aetiology in our case. As in our case, echocardio-
graphy revealed no evidence of intra-cardiac thrombus. The
origin of embolus is not always clear, but sometimes a source
can be identified. Singh et al. [9] have reported a case of
unilateral global infarction due to renal artery embolus, with
Fig. 2 – Post-intravenous and oral contrast media administration CT shows
some enhancement of the peri-pelvic renal parenchyma (a, b). The CT
images mirror the ultrasound appearances with shrunken kidneys (arrow-
heads) surrounded by large sub-capsular fluid collections. There is
stranding in the peri-nephric fat and thickening of the peri-renal fascia.
Fig. 3 – The aortic dissection flap can be seen in the normal calibre infra-
renal aorta during the arterial phase of the contrast-enhanced CT.
Fig. 4 – Post-intravenous and oral contrast media administration CT 2
months after starting haemodialysis shows the swollen and heterogeneous
left kidney consistent with a renal abscess.
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left ventricular thrombus shown on echocardiography. Bilateral
renal infarction has also been reported due to paradoxical
embolism across a patent foramen ovale [10], due to medial
fibromuscular dysplasia [11] and in association with primary
antiphospholipid syndrome [12].
The second possible aetiology in our case is the combination
of volume depletion together with an ACE inhibitor, diuretics
and NSAID drugs. Gambaro et al. [13], in their case of
segmental renal infarction in a stone-former, speculated that it
was precipitated by NSAID administration. Conditions that
increase the risk of NSAID-induced nephrotoxicity include
volume depletion from diuretics and underlying renal disease
[14]. Our patient was known to have cardiovascular and
peripheral vascular disease, and therefore, renovascular disease
was suspected. On the initial ultrasound, however, both kidneys
had normal cortical depth and were of normal size, which made
significant renal atherosclerosis unlikely.
The third possible aetiology is related to the abdominal
aortic dissection flap. It was 6 weeks after CABG that the
patient underwent CT, which showed a short segment infra-
renal aortic dissection with contrast flow in both renal arteries
(Fig. 3). At the time of infarction, however, the dissection could
have been more extensive, and it is possible that flow to both
renal arteries was temporarily interrupted. Frank et al. [15]
described unilateral global renal infarction secondary to a
dissecting thoracic aneurysm that extended to the abdominal
aortic bifurcation. Angiography showed that the renal artery
was patent and supplied through the false lumen, indicating that
the interruption of blood flow to the affected kidney had been
temporary.
Acute global renal infarction is an uncommon condition,
and is infrequently bilateral. The precise aetiology in our case is
not clear (the possibilities include drugs, thrombo-embolism
and aortic dissection) but the end result, radiologically, is the
same. The clinical diagnosis is often delayed as the symptoms
are non-specific, but the radiological appearances are definitive.
The aim of rapid diagnosis is the restoration of renal perfusion,
which might improve the outcome in these patients.
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